This paper gives the results of a study on estimation of shelf life of2,3-dimethyI2,3-dinitrobutane (DMNB)-tagged RDX and PETN expiosives by monitoring DMNB depletion by high performance liquid chromatography and simultaneously recording the detectability of the tagged explosive composition using explosive vapoUf detector Model-97 HS. DMNB was incorporated in the explosive using methanol as solvent for DMNB and the explosive compositions were stored at 35,55 and 75 °C over a long period. Methods developed for preparing the homogeneously tagged composition with DMNB at 0.5 per cent level and for the analysis ofDMNB for ensuring homogeneity ofDMNB in the composition are described. The results show no change in compatibility and sensitivity on the incorporation of DMNB in the explosive. Estimation of shelf life of DMNB in the explosive was done for a period of storage of 202-304 days at different temperatures.
INTRODUCTION
Plastic bonded explosives (PBXs) based on cyclotrimethylene trinitramine (RDX) and penta erythritol tetranitrate (PETN) are not easily detectable by any explosive vapour detector (EVD) due to low vapour pressure values, especially when the quantity is minute and they are kept under concealed condition. For detection of explosives in concealed form, taggants or detection agents which have high vapour pressure, and are compatible with the basic explosive ingredients have been used I, These taggants are incorporated into the explosives at the time of manufacture, as a measure to control illegal/secret transport of explosives, 2.
EXPERIMENTAL WORK DMNB was synthesised in the laboratory by a method reported in literature3.4 using ammonium persulphate and 2-nitropropane. The recrystallised product was then characterisedl.5 by infrared spectroscopy, ultraviolet spectroscopy, high performance liquid chromatography (HPLC) and DTA and melting point determination. DMNB with 99 per cent purity, as estimated by HPLC, was used in the preparatio.n of the compositions. Two types of compositions were prepared: (i) RDX/ DMNB (99.5/0.5), and (ii) PETN/DMNB (99.5/ 0.5), using methanol (MeOH) as the solvent. These compositions were then kept under different temperature conditions, i.e. at 35,55 and 75 °C. A 50 mg sample Several taggants have been reported in literature2. Although several of these taggants have good detectability, most of them have low storage life due to their high rate of evaporation. One particular detection agent, 2,3-dimethyl 2,3-dinitrobutane (DMNB), has been identified as the most promising Revised 23 October 1999 HPLC studies on RDX and PETN compositions tagged with DMNB indicated that at ambient temperature, the loss of DMNB after 245 and 200 days, respectively was marginal. However, in the case of conditioned samples, there was substantial loss ofDMNB in tagged RDX and PETN compositions. Table 4 .
Impact and friction sensitivities of the compositions were determined by standard methods and the values are give in Table I . Compatibility of DMNB with RDX and PETN was assessed by standard vacuum stability test and the values (Table 1) were found to be within the compatibility limit. The results of the detectability test using the explosive detector are given in Table 2 .
The percentage ofDMNB present in the tagged explosives was determined immediately after mixing; the DMNB content was found to be the same as incorporated. For life assessment, samples were withdrawn from the tagged explosives kept at different temperatures and the percentage of residual DMNB was determined through HPLC analysis. is equivalent to storing them for a much longer time at a lower temperature6 evolved do not exceed 2.0 ml/5 9 of the composition, If the evaporation time at a particular temperature is k~own, the same at any other temperature can be calculated, since the activation energy is known 7. Based on the weight loss data for DMNB obtained by HPLC at different temperatures, the activation energy was calculated.
For assessing the life, 0.1 per cent DMNB content was taken as the cut off line, since at this concentration of DMNB, the detector was able to detect the tagged explosive composition properly. However, detectability of the composition with the explosive vapour detector model-97 HS becomes weak only after 0.0 1 per cent. By using the activation energy value, the life of DMNB has been calculated8.
The RDX/DMNB composition gives instant response to the detector at 7.5 cm from the probe, while pure RDX gives instant response only up to 2. 0 cm from the probe of the detector, for the same quantity of the explosive, indicating that the response for detection of the explosives tagged with DMNB is better than for untagged DMNB has no adverse effect on the basic explosive properties of the parent compound. Addition of DMNB increases detectability of the explosives. The shelf life of DMNB in the compositions is found to be satisfactory. Sept. 1971, pp. 11-3-1 to 11-3-7.
